Dynamics of background adaptation in Xenopus laevis: role of catecholamines and melanophore-stimulating hormone.
The pars intermedia of the pituitary gland in Xenopus laevis secretes alpha-melanophore-stimulating hormone (alpha-MSH), which causes dispersion of pigment in dermal melanophores in animals on a black background. In the present study we have determined plasma levels of alpha-MSH in animals undergoing adaptation to white and black backgrounds. Plasma values of black-adapted animals were high and decreased rapidly after transfer to a white background, as did the degree of pigment dispersion in dermal melanophores. Plasma MSH values of white-adapted animals were below the detection limit of our radioimmunoassay. Transfer of white animals to a black background resulted in complete dispersion of melanophore pigment within a few hours, but plasma MSH levels remained low for at least 24 hr. This discrepancy between plasma MSH and degree of pigment dispersion suggested the involvement of an additional factor for stimulating dispersion. Results of in vitro and in vivo experiments with receptor agonists and antagonists indicated that a beta-adrenergic mechanism, functioning at the level of the melanophore, is involved in the stimulation of pigment dispersion during the early stages of background adaptation.